Surface-Induced Dissociation of Homotetramers with D2 Symmetry Yields their Assembly Pathways and Characterizes the Effect of Ligand Binding.
Understanding of protein complex assembly and the effect of ligand binding on their native topologies is integral to discerning how alterations in their architecture can affect function. Probing the disassembly pathway may offer insight into the mechanisms through which various subunits self-assemble into complexes. Here, a gas-phase dissociation method, surface-induced dissociation (SID) coupled with ion mobility (IM), was utilized to determine whether disassembly pathways are consistent with the assembly of three homotetramers and to probe the effects of ligand binding on conformational flexibility and tetramer stability. The results indicate that the smaller interface in the complex is initially cleaved upon dissociation, conserving the larger interface, and suggest that assembly of a D2 homotetramer from its constituent monomers occurs via a C2 dimer intermediate. In addition, we demonstrate that ligand-mediated changes in tetramer SID dissociation behavior are dependent on where and how the ligand binds.